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HARINI NAGENDRA

N
ative forests are under threat
across India. Regional studies in
the country’s biodiversity hot

spots and other regions of conservation
significance including the Himalayas,
Eastern and Western Ghats, and central
India, point to large-scale clearing and
degradation of native forests. Thus, it is
surprising to note that the biannual India
State of Forest Reports have reported a
steady increase in the country’s forest
cover since 1997.

The recently-released 2011 report is the
first in almost 15 years that points to a re-
versal in this trend. Is this correct? Were
previous reports of a steady increase in
forest cover reliable? Can such analyses
be improved upon, given India’s premier
global position in satellite remote-sens-
ing technology?

It may help to first examine some of the
difficulties with verifying reports of de-
forestation from this report. Take, for in-
stance, Andhra Pradesh, which reports a
loss of 281 sq km of forest. While the re-
port attributes this decline mainly to the
planned harvest of mature tree planta-
tions, others have attributed this clearing
to timber poaching. In the north-east, Ma-
nipur has lost 190 sq km of forest area.
The report attributes this largely to shift-
ing cultivation, while many foresters and
researchers working in the north-east
point to the impact of large-scale, orga-
nised timber poaching. While the exact
factors remain unknown, the variety of
explanations offered point to a larger
problem with the manner in which the re-
port is generated and presented, making
it difficult to relate trends in forest cover
to interpretations of causes of change.

The first challenge is the substantial
time lag between the collection of data
and publication of these reports. Thus,
the Indian State of Forest Report released
in 2012 is based on satellite images collect-
ed between October 2008 and March 2009.
The three-year time lag makes it difficult

to check the accuracy of data, and makes
it even more challenging to assign clear-
cut causes for decline. In contrast, in the
Brazilian Amazon, where remoteness
and the density of forest cover make it
even more challenging to conduct forest
assessments, the space agency INPE is
able to provide information on forest
change at a 25-hectare scale, every two
weeks (apart from the monsoon season,
when cloud cover obscures satellite imag-
ery). This is the timescale that is needed
to combat deforestation as it occurs.

The lack of separation between plantati-
ons and native forests adds another sour-
ce of confusion. India has the second-lar-
gest area of land under plantations globa-
lly, which provide services of carbon stor-
age, but do not provide anywhere near the
same levels of biodiversity or ecosystem
services that a native forest does. Al-
though it is critically important to dis-
criminate between native forests and
plantations, the two are merged in the

State of Forest reports.
Agricultural crops like
orange, rubber, coconut,
tea and coffee planta-
tions are also often con-
fused with forests. Then,
the satellite images used
for the reports have a pix-
el size of 23 m, and a spa-
tial ability to discrimi-
nate details at a scale of
about a hectare.

Yet, satellite imagery of
higher resolutions are available, and can
be used to separate plantations from for-
ests, as well as to identify locations of for-
est degradation. While it may not be pos-
sible to do this across the country due to
the volume of data generated, and limita-
tions of time and expense, selected areas
can be reassessed using this improved
technology. Further, with the widespread
availability of geographical positioning
systems — which can now be accessed
even on smartphones — it should be rela-
tively easy for local foresters to mark the
spatial location and boundary of forest
plantations, and add these details on to
forest maps of change.

The presentation of the State of Forest
Reports can be improved significantly, us-
ing easily-available web-based technolo-
gies for spatial display of data. Users of
these reports need to visually and quanti-
tatively examine specific locations in
which they are working, and see where
forests are changing in a near-real time

manner. Such users — foresters, NGOs,
local community groups and researchers
— could, thus, alert themselves to areas
of problematic change. They can, thus,
address these challenges where and when
they are still occurring — not at a point
three years hence, when the situation on
the ground may be quite different. These
users could also interactively input any
corrections they may find, which can
help in improving the quality of these re-
ports. If such spatial maps cannot be pre-
sented at a high level of detail because of
perceived security risks, they could be
provided at downgraded resolutions — al-
though this is perhaps becoming less of
an issue now, with the increased accessi-
bility of Google Earth images.

Given that India is one of the most tech-
nically-advanced countries in terms of
satellite remote-sensing technology and
its use, it is mystifying why we lag behind
so much in terms of the timely detection
of change. The very point of having regu-
lar, updated State of Forest Reports is to
have accurate, timely information that
can be acted upon to improve the conditi-
on of our forests. Unfortunately, without
an accurate national picture of patterns
and processes of change, plans for forest
conservation will remain based on opini-
on rather than fact, with heated argumen-
ts taking premier position over evidence.
(The author is Ramanujan Fellow at the

Ashoka Trust for Research in Ecology and

the Environment)
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Driving behaviour is an extension of pub-
lic behaviour. Social scientists say that “we
are unable to ever ‘give way’, lest this be
seen as a weakness”. Seldom is the right of
way given to an ambulance, while it is con-
sidered smart to jump queues at toll gates
or violate a red-light traffic signal. Follow-
ing the rules, it seems, is left to the meek.

Who are the people behind the wheels? In
the western world, cars are almost always
owner-driven and only transport drivers
are employee drivers, whereas in India,
majority of the vehicles are driven by em-
ployee drivers. This trend is changing in
cities and towns, but absence of parking
availability and driver guidance are stand-
ing on the way. Again, in many countries in

the world, to be licensed as a transport driv-
er, one need to clear stringent tests. A taxi
driver will invariably have to pass a test on
regional topology. In India, it is still easy to
get a driver licence though it is getting or-
ganised now compared to few years earlier
when one could buy a licence without even
appearing for a driving test.

The employee drivers and transport driv-
ers are under pressure from various quart-
ers, and drive unfit vehicles too. As a result,
the so-called ‘killer dumper trucks’ rule
our roads. Passenger buses race with each
other and the now-banished Redline buses
of Delhi are still alive in public memory.
There is always a lot of public outcry when
school buses get into fatal accidents, but
the stories repeat. Many cities including
Mumbai are facing strikes by school bus

operators who are made to adhere to the
new stricter guidelines. Autorickshaws
and vans carrying children several times
their capacity is a common sight in India.

The lives of long-distance truck drivers
continue to be pathetic. They are made to
drive for long hours without rest. Wayside
amenities and facilities for rest and refre-
shment are scanty. They have to wait at tax
or octroi posts for long hours and, natural-
ly, they try to catch up by dangerously over-
speeding. Most of them carry more loads
than rated capacities routinely.

The lack of lane discipline while driving
is one of the easily noticeable shortcomin-
gs on Indian roads. Drivers alone are not to
blame. Till recently, we never had any lane
markings on our roads. Even today, many
roads do not have them. Lane driving can

contribute substantially to road safety.
Road markings and proper signs play a big
role in improving driver behaviour.

It is reported that a driver is exposed to
1,320 items of information per minute
while driving at 30 miles per hour. In Indi-
an context, this must be a little more. A
driver is expected to process all the infor-
mation and act on reflex at higher speeds.

One of the major factors causing acci-
dents is driving under influence of alcohol.
The punishment for drunken driving was
only a fine, though the law provided for jail
terms. For the first time in the country, a
drunken driver was sent to jail in Mumbai
on August 2, 2007, when a determined po-
lice officer himself argued in the court.
Mumbai police continues this drive and
thousands of drunk drivers have had to

spend time in jail. Other police forces have
followed the initiative . It has led to the de-
cline in road fatalities in major cities.

Education and enforcement are keys to
improve driver behaviour. Delhi Police,
since late 1980s, compulsorily make violat-
ors attend classroom training. Training pr-
ogrammes are also finding place in many
state transport corporations and other or-
ganised sector units. But there are still a
large number of drivers from the unorga-
nised sector left out of any such training.

Enforcement can be persuasive or puniti-
ve. Persuasive enforcement is achieved by
subtle measures that can influence positi-
ve changes in driver behaviour. This can be
achieved by better road markings, signs
and automation. Intelligent transport sys-
tems can ensure equity among road users

and also empower them with online infor-
mation, encourage better discipline and
compliance among drivers.

Punitive enforcement is the responsibili-
ty of traffic police and transport departme-
nt. Unfortunately, these agencies are chro-
nicled as dens of corruption. The only rem-
edy is automation. Advances in technolo-
gy, telecom and the ongoing digital con-
vergence provide a better environment for
roll out. There is a policy trap here and
many cities try to implement these with-
out caring for any persuasive enforcement
system. This is a mistake that can boomer-
ang, as happened in many countries that
resorted to indiscriminate outsourcing to
increase revenues. Citizen-centric syste-
ms must first provide the facilities and on-
ly then think of penalising.

Revamp Traffic Enforcement Systems & Use Modern Aids

JAIDEEP MISHRA

What role do banks and capital markets
play in providing finance for corporates
and firms in India? The formal chan-
nels for funds and loans seem to have a
rather limited role here, avers a recent
working paper that has a single-country
focus. The study is on the growth pat-
terns of different types of firms — both
large and small — their access to fin-
ance and the legal and institutional set-
ting in which the businesses operate.
The paper compares the role of banks
and financial markets versus that of
‘alternative finance’, or funds garnered
from non-formal channels, in support-
ing firm growth. What’s revealed is that
alternative finance is the most impor-
tant form of external finance.

The paper has two main findings. The
analyses of data sets and survey results
show that internal finance accounts for
45% of total financing annually, while
alternative finance, such as funds from
friends, families and business partners
— often without a written contract —
accounts for 30% of financing. Further,
firms obtain just over 18% of their total
financing needs from banks, and only
6.5% from financial markets per year.
The data seem to suggest that the reli-
ance on alternative finance tends to per-
sists for years beyond the start-up pha-
se, even as the firms mature and bank
finance becomes more accessible.

The second main finding is that the

supposed positive relationship between
bank finance and firm growth appears
not to hold for Indian firms. In fact, the
figures show that access to bank credit
has no positive impact on firm growth.
Instead, what’s found is a negative rela-
tion between firm growth (in terms of
sales or assets, market presence) and
bank loans, after controlling for firm
characteristics such as location, re-
gional development and correcting for
biases like higher failure rates among
smaller firms. Bank loans do, however,
serve as the second-most important
form of external finance, as per the
study. The paper posits that alternative
finance, defined as non-internal financ-
ing from all non-bank, non-market
sources, is ‘not necessarily inferior’ to
formal market and bank finance. It adds
that in developing countries, it is the
small and medium firms that contrib-
ute most of the economic growth.

The emphasis on non-formal channels
of finance has much to do with the rigid-
ities in the legal system and related in-
stitutional shortcomings, it is opined.
What is underscored is that although le-
gal protection of investors as per the
law in India is one of the strongest any-
where, in practice, ‘a slow and ineffi-
cient legal system and government cor-
ruption’ leaves much to be desired. And

the wide gap between the stated norms
and laxity in their effective implement-
ation means suboptimal outcomes. Th-
ree types of data sets have been used.

There is recourse to country-level
data, a large sample of non-financial fir-
ms, both large companies and small and
medium enterprises (SMEs), compiled
from the well-known Prowess database,
and the study is also based on two exten-

sive surveys of SMEs
located in and around
Hyderabad (76 units)
and in the Delhi-Gur-
gaon belt (136 firms).

The empirical evide-
nce is that poor inves-
tor protection and att-
endant legal instituti-
ons lead to relatively
lower dividend payout
and valuation (as mea-

sured by market-to-book ratios). Also,
equity ownership tends to be highly
concentrated within the founder’s fam-
ily and controlling shareholders, even
among the largest corporates.

Further, SMEs rarely use the legal sys-
tem, with over 80% of respondent firms
preferring not to seek legal remedy for,
say, customer default, breach of contra-
ct or commercial disputes. About a thi-
rd of them find bank finance costly and

difficult to obtain. In the domain of non-
formal finance, various non-legal for-
ms of sanction such as loss of reputa-
tion or denial of future business ties or
even the threat of personal harm seem
to be effective checks against non-pay-
ment and default on contractual terms.

The paper does not claim that develop-
ing financial markets and more predict-
able legal institutions is not an impor-
tant task for any developing economy.
But the limited point made is that alter-
native finance and non-legal mechanis-
ms may simply be better suited given
the ground realities. What’s pointed out
is that alternative finance, by not using
the legal system, can well minimise the
panoply of costs associated with legali-
ty and may also be more adaptive to ch-
ange. Additionally, while the initial cos-
ts of alternative finance such as trade
credit are high, once such a network is
set up among firms, customers and in-
vestors, the average costs of funds may
be lower than that sourced from banks
and the market at arm’s-length.

The paper mentions that the ratio of
bank credit-to-GDP in India is put at
0.37, substantially lower than the aver-
age of 0.65 for emerging economies and
over unity (or 100%) for the leading mar-
kets. Besides, the size and role of the
capital markets in allocating resources
here have been limited. The equity mar-
kets were not an important source of
funding for the non-state sector until re-
cently, and the corporate bond market
remains ‘small.’ The study uses regres-
sions and other econometric techniqu-
es to show that access to bank and mar-
ket finance is not related to higher gro-
wth. We clearly do need legal, instituti-
onal and governance reform to boost
the role of formal finance. Under what
conditions can non-legal mechanisms
and alternative finance shore up the
growth momentum, asks the paper,
ending on a questioning note.
(Financing Firms in India, Franklin Al-

len, Rajesh Chakrabarti, Sankar De, et al,

Wharton Financial Institutions Center,

Pennsylvania, December 2011)
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FOREST WEALTH: The policy process to arrest forest degradation needs to be modernised with up-to-date techniques and civil society participation that is timely and proactive

SHARACHCHANDRA LELE

Ever since it became possible to take de-
tailed images of the earth from satellites,
society’s ability to monitor what is hap-
pening to its forest or land cover im-

proved dramatically. Today, anyone with
internet access can use Google maps and
see even individual trees in remote areas.
But when in the mid-1980s, the National
Remote Sensing Agency first published
its findings of forest cover change in In-
dia, a controversy erupted. The forest de-
partments did not appreciate that the
loss and degradation of forests within
their jurisdiction had become public
knowledge. They forced the government
to give the Forest Survey of India (FSI) a
monopoly in generating nationwide esti-
mates of forest cover.
Thus, technological potential was sub-

verted by its social organisation. The re-
cent controversy over how Forest Survey
of India reports forest cover and the And-

hra Pradesh forest departments blaming
the Forest Rights Act for deforestation
points to the need to address the question
of how forest monitoring is organised.
�Wrong definition: Several critics have
highlighted the major problem with For-
est Survey of India’s approach, viz,
wrong definitions. The India State of For-
est Report actually measures tree canopy
cover. So, their estimate of ‘forest cover’
includes areas under coffee, tea, rubber,
cashew or arecanut plantations, farm fo-
restry plantations of eucalyptus, casua-
rina or poplar, and even large city parks.
This is neither legally tenable nor prac-

tically ignorable. It violates the categori-
sation in the Forest Conservation Act,
1980, which explicitly classifies coffee,
tea, rubber, etc, as ‘non-forest uses’. And
the resulting overestimates are substan-
tial. For instance, in Chikmagalur dis-
trict of Karnataka, our mapping showed
that the Forest Survey of India estimate
of 46% ‘forest’ cover includes at least 11%
of coffee cultivation. In Kodagu district,
of the reported 81% ‘forest’ cover, at least
30% is coffee plantations by the govern-
ment’s own estimates, leaving at most
51% as actual forest.
The Forest Survey of India’s forest cov-

er estimate also includes single-species
plantations of teak, eucalyptus, etc. But
if the reason we try to conserve forests is
because they harbour biodiversity, then
we must conserve — and, therefore, mon-
itor — natural forests, not forest planta-
tions. Similarly, if forests are important
because they meet local needs of fire-
wood, grazing and non-timber forest
products, these needs are least likely to
be met from single-species plantations.
But through most of its 150-year history,
the forest service has felled natural vege-
tation and raised largely single-species
plantations, often of exotics. By not dis-
tinguishing them from natural forest,
FSI hides this trend and its impact on bio-
diversity and local needs.
Finally, if the purpose of monitoring is

to hold forest managers accountable,
then one needs to know what is happen-
ing in lands under the forest depart-
ments’ jurisdiction. But for the past 24
years, Forest Survey of India has not
been able to overlay legal boundaries on
their tree cover maps to distinguish pub-
lic and private ‘forests’.
�Deeper issues: The Forest Survey of In-
dia’s response to these criticisms is a
promise to use higher-resolution imag-
ery. But how will seeing coffee or eucalyp-

tus plantations more clearly change any-
thing if eucalyptus is still considered to
be a forest? Alternatively, one might ar-
gue that if only the ‘correct’ definition of
forest were used with ‘correct’ categories
and in ‘correct’ jurisdictions, we would
get the ‘correct’ picture of India’s forest
cover. But, in fact, we need to rethink both
the concept and the social organisation
of forest monitoring.
Conceptually, forests are important for

different benefits they provide to differ-
ent stakeholders. ‘Natural’ forests maxi-
mise some, such as biodiversity and wa-
tershed conservation, but more ‘open’ or
‘disturbed’ forests are good for local com-
munities for firewood, grazing and other
product collection, and plantations may
actually be best for timber production or
carbon sequestration. One needs infor-
mation on all these aspects, which means
monitoring using multiple categories
that can be merged or separated as need

be. And, in a country of
our size and diversity,
this information is use-
ful only if one knows pr-
ecisely where the vegeta-
tion is located: which vil-
lage, which plot and und-
er what legal category.
Organisationally, one

agency based in Dehra-
dun, with a few offices
across the country, can-
not map vegetation

change at the relevant level of detail.
Equally, an organisation headed by and
reporting to IFS officers will not produce
reliable estimates in relevant vegetation-
al and jurisdictional categories, when
such information will be used to hold the
forest departments accountable.
In other words, forest monitoring is too

important to be left to foresters. It must
be carried out by an independent agency
working in a decentralised and transpar-
ent manner in collaboration with civil so-
ciety, and answerable to a broad-based
committee. Forest maps must be publicly
accessible on platforms such as Google
Earth and Isro’s Bhuvan, so that anyone
point out errors in wiki mode. They must
be overlaid with the legal forest and pub-
lic land boundaries. Only then can we
hope to realise the potential of modern-
day technologies for environmental gov-
ernance and social development.
(The author is senior fellow at the Centre

for Environment & Development, Atree, 

Bangalore)
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